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Abstract

In 1999, Chicago sponsored a public art exhibit of over 300 life-sized Wberglass cows that culminated in 140 Internet and live, in-
person auctions. Collectively, the cows sold for almost seven times their initial estimates. These unexpectedly high Wnal prices pro-
vided the impetus for a model of decision-making, “competitive arousal,” which focuses on how diverse factors such as rivalry, social
facilitation, time pressure, and/or the uniqueness of being Wrst can fuel arousal, which then impairs decision-making. In Study 1, live
and Internet bidding and survey data from 21 auctions throughout North America tested the model’s predictions, as well as hypoth-
eses derived from rational choice and escalation of commitment models. Analyses provided considerable support for the competitive
arousal and escalation models, and no support for rational choice predictions. Study 2 was a laboratory experiment that investigated
the similarities and diVerences between escalation and competitive arousal, Wnding again that both can result in overbidding. The dis-
cussion focuses on the implications of these Wndings and on the broader issue of competitive arousal and escalation and their impact
on decision-making.
  2004 Elsevier Inc. All rights reserved.
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In the summer of 1999, Chicago was inundated with
cows. Lots and lots of cows. A public art exhibit, “Cows
on Parade,” displayed over 300 life-sized Wberglass cows

� This project beneWted from the assistance and support of several
organizations and many people. First, we gratefully acknowledge the
Wnancial assistance of the Dispute Resolution Research Center at the
Kellogg School of Management at Northwestern University. We also
thank auction organizers from all over North America who provided
us access and insights to their auctions. Michael Jensen, Chen-Bo
Zhong, and Adam Galinsky provided both comments and help with
the data analysis. Finally, we thank Don Moore, Madan Pillutla, and
Alvin Roth for their constructive comments on earlier versions of this
manuscript.

* Corresponding author. Fax: +1 847 491 8896.
E-mail address: keithm@kellogg.northwestern.edu (J.K. Mur-

nighan).
0749-5978/$ - see front matter   2004 Elsevier Inc. All rights reserved.
doi:10.1016/j.obhdp.2004.10.001
decorated by hundreds of local artists. In early Novem-
ber, 140 of the cows were put up for auction, with the
proceeds donated to charities. Seventy-Wve cows were
sold on the Internet with auctions beginning on Novem-
ber 1, 1999 and ending 9 days later. That evening, Sot-
heby’s conducted a live auction for 65 more cows.
Sotheby’s also provided price estimates for all of the
cows prior to the auctions. However, since painted, deco-
rated, and creatively altered Wberglass cows had never
been sold before, sharp estimates were diYcult. Instead,
costs (around $3000) were a critical anchor for the price
estimates, and most price estimates were expressed as a
range from $2000 to $4000. As it turns out, the cows sold
for considerably more than anticipated. In total, they
generated $3,477,252, almost seven times initial esti-
mates. Although the auctioneers claim that they did not
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set the estimates low to lure more bidders (Ku, Galinsky,
& Murnighan, 2004; Rozhon, 2000; Sotheby’s, 2000) and
evidence suggests that auction houses make fairly accu-
rate predictions (see McMillan, 1992), the sale prices for
the Internet and live Chicago cow auctions were 575 and
788% of the estimated prices, respectively.

The success of the Chicago auctions led to many fol-
lowers, with cities around North America featuring
Wberglass cows, pigs, moose, Wsh, and other animals and
objects, all to be auctioned after a few months of public
display. Although some of these auctions were outright
failures, others raised much more money than anyone
had anticipated. In Chicago and in the other cities, both
bid data and survey responses suggest that many bidders
exceeded their pre-set limits. When asked to explain their
overbidding, bidders’ statements centered around high
levels of arousal and auction fever. For instance, a Cin-
cinnati pig winner noted that she “REALLY wanted the
pig, and probably also got caught up in the competitive
nature of the auction.” Another simply said, “Auction
fever took over.”

Auctions have a rich and varied folklore in which
auction fever—the emotionally charged and frantic
behavior of auction participants that can result in over-
bidding—is an important element, even in Internet auc-
tions. For instance, consider Prince’s (1999) description
of Internet bidding: “When the competition swings into
high gear, e-motion really comes into play, big timeƒ In
the beginning, you might feel it as an aVront, almost
oVensive, when someone else bids on something you
wantƒ But you decide you won’t back down. Come
Hell or high water, you’re going to stand triumphant”
(pp. 171–172). Although anecdotal evidence suggests
that auction fever is common, to our knowledge there
have been no attempts to develop a systematic conceptu-
alization or rigorous empirical analysis of this phenome-
non. Thus, we report two studies that examine the causes
of auction fever.

Theoretically, we suggest that auction fever is an irra-
tional, multiply determined process. For instance, bid-
ders who have invested time, bids, and energy in an
auction may feel a need to justify their actions and esca-
late their commitments, leading them to bid past their
limits. Although escalation of commitment is consistent
with the behavioral outcomes of auction fever, it does
not consider the role of emotions and the intense arousal
that is inherent in auction fever (and its folklore). Thus,
we propose a new competitive arousal model of deci-
sion-making, which suggests that factors that induce
arousal will result in impaired decision-making pro-
cesses and outcomes.

Models of escalation and competitive arousal are
complementary rather than mutually exclusive. In addi-
tion, both models stand in stark contrast to a rational
choice model of bidding. Thus, either or both may
provide a clear conceptualization of auction fever.
The empirical research that we present here uses bid and
survey data from a Weld study of 21 live and Internet
auctions plus a laboratory experiment to test hypotheses
from all three models.

Although the dynamics of public auctions are the
immediate context of this research, we interpret individ-
uals’ bids as examples of important individual and/or
organizational decisions. For instance, many organiza-
tions participate regularly in auctions as they bid for
projects, contracts, or purchase orders, and executives
and top-management teams often Wnd themselves
caught in a bidding war to acquire companies or to hire
important new employees. These examples suggest that
the study of auctions may be particularly relevant for
understanding a variety of decision-making processes.

Auctions and rational choice

Economic approaches to auctions encompass a large
theoretical and experimental literature that focuses pri-
marily on how diVerent kinds of items (e.g., independent
private value vs. common value) and mechanisms (e.g.,
English, Dutch, Wrst-price, and second-price sealed-bid
auctions) generate revenue (see Kagel, 1995; McAfee &
McMillan, 1987; Vickrey, 1961 for reviews). Issues such
as risk aversion, uncertainty, collusion, learning, and the
number of bidders have played large roles in this research.

With few exceptions, research in economics has pre-
sumed bidder rationality and has focused its empirical
analysis on market level measures and outcomes (e.g.,
eYciency, revenue generated, etc.). Systematic empirical
research on individual bidder behavior has essentially
been limited to the winner’s curse (e.g., Thaler, 1992),
which involves a winning bidder paying more than an
auction item is worth. This outcome results when an
item’s value is initially uncertain and each bidder has an
estimate (i.e., a “noisy signal”) of the true value of the
item. Since the average of the bidders’ estimates is likely
to be close to the true value, the winning bid is often
based on an overestimation of the item’s true value, sug-
gesting that a winner will often overpay and feel regret.

Research has shown that the winner’s curse is quite
robust, occurring even with experienced bidders, and
particularly as the number of bidders increases (Fore-
man & Murnighan, 1996; Kagel, 1995). Although the
winner’s curse and auction fever both result in overpay-
ing, the winner’s curse primarily results from uncertainty
about an object’s value (Kagel, 1995). In contrast, auc-
tion fever is primarily emotional. Thus, bidders can be
calm and economically rational and still suVer the win-
ner’s curse if their information is poor. There seems to be
little that is rational, however, about auction fever: even
when bidders have perfect information, they may still
overbid when they are inXuenced by intense emotions
and arousal.
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The recent explosion of on-line auctions has provided
new arenas for auction research. Lucking-Reiley and his
colleagues, for instance, have tested economists’ predic-
tions regarding the impact of varying auction formats
(Lucking-Reiley, 1999b) and for instituting public vs.
secret reserve prices (Katkar & Lucking-Reiley, 2000;
Lucking-Reiley, 1999a). Their results challenge some of
the claims of extant theory. Economic models, for exam-
ple, distinguish among English ascending auctions (the
winner is the last remaining bidder), Dutch descending
auctions (the winner makes the Wrst and only bid), Wrst-
price sealed bid auctions (the highest bidder wins for the
price bid), and second-price sealed bid auctions (the
highest bidder wins but only pays the second highest
bid), and argues that, with certain assumptions, revenues
from Wrst-price sealed-bid and Dutch auctions should be
equivalent and revenues from second-price sealed bid
and English auctions should be equivalent. Instead,
Lucking-Reiley (1999b) found that Dutch auctions gen-
erated 30% higher revenues than Wrst-price auctions. In
contrast, other empirical research supports economic
predictions and Wnds that bidders often behave quite
rationally: they are sensitive to changes in the auction
format and adjust their bidding strategy accordingly
(Roth & Ockenfels, 2002).

A Wrst question in the current research is whether the
bidding that we observed was rational. Rational choice
suggests that bidders will stop bidding when they hit
their limit (i.e., the price at which they value the item).
The form that this rational stopping rule takes, however,
will depend on whether the item is a common value or a
private value item. Common value implies a consensus
on the actual value of the item (i.e., there is a “true”
value independent of who owns the item), although this
value may not be known until after the auction ends.
Examples of common value auctions include the sale of
oil drilling rights or other items that are likely to be
resold and for which there is a market. In such auctions,
bidders can use the information contained in others’ bids
to help them estimate the true value of the items. In pri-
vate value auctions, each individual’s valuation of the
item is independent of and unaVected by others’ values.
Because the idiosyncratic value of such items outweighs
their resale value (if any), any information that might be
gleaned from others’ bids should not aVect the bidding.

It is not immediately obvious whether the auctions that
we studied were common or private value. Thus, we con-
sider both possibilities. In general, private value auctions
provide no rational reason for bidders to exceed their lim-
its. In contrast, when bidding is public and sequential,
common value auctions can lead bidders to rationally
exceed their limits because others’ bids can signal that the
item has greater value than originally anticipated. Thus, if
no one drops out early in a common value auction, bid-
ders learn that the item’s true value has probably not been
reached. If many bidders drop out, the remaining bidders
have reason to be cautious. This suggests that, if the auc-
tions we followed were common value (a more conserva-
tive assumption since overbidding is always irrational in
private value auctions), bidders could rationally exceed
their limits as more people continued bidding.

This rational prediction is consistent with the concept
of social proof, which suggests that people use others’
behaviors to determine whether their own behavior is
correct (Cialdini, 1993). In particular, when uncertainty
is high and appropriate behavior is not obvious, people
look to others as guides (Tesser, Campbell, & Meckler,
1983). Thus, in common value auctions, people may
rationally bid past their limits because they are using per-
sonal and social information to evaluate an item’s value.

Escalation of commitment and competitive arousal

In contrast to rational choice, auction fever implies
irrational, emotionally charged overbidding. Thus, a
descriptive rather than a prescriptive approach to auc-
tion fever may require models like escalation of commit-
ment and/or competitive arousal. Escalation and
competitive arousal models are not mutually exclusive.
Instead, both processes can impact bidding behavior.

Escalation of commitment

Models of individuals’ escalating their commitment to
failing courses of action have a long history in the man-
agement and psychological literatures on decision-mak-
ing (e.g., Staw, 1976). Escalation of commitment stems
from the psychological inability to ignore sunk (irrecov-
erable) costs; it suggests that initial investment followed
by negative feedback pushes individuals to justify their
previous decisions, leading them to invest more rather
than to rationally withdraw (Rubin & Brockner, 1975;
Staw & Ross, 1987; Teger, 1980). Thus, student–investors
who were responsible for making initial investments were
more likely to continue investing in failing projects than
were those who had not made the initial investment deci-
sions (Staw, 1976; Staw & Ross, 1978). Similarly, manag-
ers who made hiring decisions subsequently evaluated the
employees more favorably than did managers who were
not involved in the hiring (Bazerman, Beekun, & Schoor-
man, 1982; Schoorman, 1988). People who have freely
chosen a course of action also tend to narrow their atten-
tion and focus on information that helps them justify fur-
ther commitment (Caldwell & O’Reilly, 1982). In essence,
investments beget more investments, even when contin-
uing is unwise. Since people are motivated to view them-
selves positively (e.g., Sedikides, 1993; Taylor & Brown,
1988), they try to avoid quitting, giving up, or admitting a
mistake: investing more justiWes their previous invest-
ments and provides hope of turning the tide.
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In the auctions studied here, previous bids and/or
time invested in the auction represent sunk costs. Indi-
viduals who are outbid by others may feel the need to
justify their previous bids and their time investments,
leading them to continue bidding even when they have
reached their limits. Since self-justiWcation helps preserve
a positive self-image, auction winners should feel that
they have done well, even if they bid past their initial res-
ervation prices.

Competitive arousal

Although auctions and other instances of potential
escalation often entail heightened arousal, escalation
models do not explicitly include them as causal forces or
outcomes. However, emotions and arousal are likely to
be central elements in auction fever. For instance, Murni-
ghan (2002) describes a classroom exercise in which an
executive bid $2000 in a $20 auction (cf. Shubik, 1971).
This auction has some unusual rules: high bidders win
$20 and pay the amount that they bid, but second-high-
est bidders also pay what they bid but win nothing. This
creates the potential for escalation since second-highest
bidders have an incentive to continue bidding to avoid a
certain loss (Shubik, 1971). The winner of this particular
auction explained, “I found myself in a bidding war that
seemed to have no end. As the dollars ran up and up, my
internal stress level had reached a point where I was not
thinking clearly about the ramiWcations about my deci-
sion” (Murnighan, 2002, p. 63). Clearly, arousal played a
role in this executive’s escalation.

To explicitly incorporate arousal into competitive
decisions, we propose a new, competitive arousal model.
Although both escalation and competitive arousal sug-
gest that auction overbidding may not be rational, they
do so for diVerent reasons. Whereas escalation focuses
on self-justiWcation, competitive arousal focuses on
heightened arousal. Anyone who has participated in
public auctions knows that their harried pace can leave
little time for careful decision-making. Bidding in auc-
tions also generates an adrenalin rush that accompanies
individuals’ desires to win. These competitive feelings
increase as auctions draw to a close, when few bidders
remain and people may feel that they are in the spotlight
(e.g., Gilovich, Medvec, & Savitsky, 2000). Climactic
Wnales may reduce the social facilitation eVects of co-
actors (cf. Zajonc, 1965) because fewer bidders remain,
but they also heighten feelings of rivalry by making the
competition more salient and increasing bidders’ percep-
tions that they are close to winning.

The competitive arousal model posits that numerous
factors can increase arousal and that arousal can impair
calm, careful decision-making. Indeed, research on the
eVects of arousal shows that increased arousal can
restrict attentional capacity (Mano, 1992), lead to less
deliberation and less information processing (Lewinsohn
& Mano, 1993), and increase risk taking (Mano, 1994).
In the current auctions, numerous factors—rivalry,
social facilitation, time pressure, and the uniqueness of
being Wrst—might increase arousal and lead individuals
to bid past their limits. By examining how each of these
factors stimulates arousal, the competitive arousal
model provides a parsimonious means for understand-
ing the inXuences of a variety of factors, suggesting that
their eVects on decision-making processes and outcomes
are mediated by the arousal that they induce.

Allport (1924) noted that rivalry is experienced as an
emotional state in which there is “consciousness of a
desire to win” (p. 282). Empirical research has shown
that arousal and anxiety tend to increase steadily before
performance time (Gill, 1980). Mid-game rivalry also
increases several measures of arousal, including heart
rates and subjective ratings of anxiety (Bäckman &
Molander, 1986a, 1986b), and can negatively impact per-
formance (Jones, 1995). When the task is an auction,
then, rivalry may be Wercest when only a few other indi-
viduals are vying for the coveted prize, causing bidders
to bid past their pre-set limits when few rather than
many others are present.

Social facilitation can also fuel overbidding. In his
classic analyzes, Zajonc (1965; Zajonc and Sales, 1966)
noted that the presence of an audience or coactors can
increase arousal or “drive” and result in increased reli-
ance on dominant responses (Markus, 1978; Zajonc,
1965; Zajonc & Sales, 1966). This enhances performance
on well-learned tasks and reduces performance on com-
plex or new tasks. For instance, the presence of an inter-
ested audience (Cottrell, Wack, Sekerak, & Rittle, 1968)
or one that is perceived to be expert (Henchy & Glass,
1968) leads to the use of more well-learned and fewer
novel responses. Guerin’s (1986) review conWrmed that
both the mere presence of an audience and the presence
of an evaluative audience could lead to social facilita-
tion. Thus, bidders may be more likely to exceed their
limits in live rather than in Internet auctions.

Time pressure is another element that is typical in
auctions. Bidders at live auctions need to make quick
decisions to bid and counter-bid; not doing so risks los-
ing the item to a rival bidder. In Internet auctions, the
pressure to make quick decisions also increases as the
endpoint approaches. Research has shown that time
pressure increases arousal (e.g., Cates et al., 1996; Maule,
Hockey, & Bdzola, 2000) and leads people to rely more
heavily on heuristics and to fall prey to their associated
cognitive biases (Hogarth, 1980). For instance, Kruglan-
ski and Freund (1983) showed that primacy eVects, eth-
nic stereotyping, and anchoring increased with time
pressure. Time pressure has also led people to re-use pre-
vious strategies and engage in fewer cognitive delibera-
tions when they evaluated risky gambles (Ordóñez &
Benson, 1997). Thus, bidders should be more likely to
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bid past their limits towards the end of the auction, when
there is little time left.

Finally, because the cities that we followed held their
auctions over an extended period of time, the hype,
national and local press coverage, and general public
interest surrounding early auctions might have also
increased arousal and facilitated higher bidding. As
such, earlier cities may have beneWted from a Wrst-mover
advantage, reaping the Wnancial rewards of arousal from
being novel and unique.

In sum, competitive arousal suggests that rivalry,
social facilitation, and time pressure—elements inherent
in auctions—as well as the uniqueness of being Wrst, can
fuel bidders’ arousal, impair their decision-making, and
push them to bid past their limits. More speciWcally, the
competitive arousal model is unique in predicting that
bidders will be more likely to exceed their reservation
prices, and by greater amounts, when few rather than
many other bidders remain (rivalry), particularly at the
end of an auction (time pressure). The rivalry prediction
contrasts with the rational choice notion for common
value auctions, which suggests that bidders will be more
likely to bid past their reservation prices when more bid-
ders remain. Competitive arousal also suggests that audi-
ences and co-actors will augment arousal, fueling greater
overbidding in live rather than Internet auctions. Finally,
competitive arousal predicts that, compared with later cit-
ies, bidders in early auctions like the Chicago cows should
have experienced increased arousal stemming from the
media hype and press coverage, also leading to more
overbidding (and a Wrst-mover advantage for Chicago).

Clearly then, several models (rational choice, escala-
tion of commitment, and competitive arousal) may be
relevant to the study of auction behavior. Thus, we pres-
ent two studies to address their various predictions.
Study 1 focused on the dynamics of auction fever, con-
trasting competitive arousal and escalation of commit-
ment with rational decision-making processes. Study 2 is
a more controlled laboratory experiment that further
explores the mechanisms underlying escalation and com-
petitive arousal.

Study 1

Study 1 includes archival and survey data from a large
Weld study of live and Internet auctions. These auctions
were particularly appropriate for an investigation of auc-
tion fever. First, they involved commodities with poorly
understood values, which could boost variation in valua-
tions, bids, arousal, and Wnal prices. Second, data from
diVerent cities on comparable commodities allowed us to
examine both within- and between-city diVerences, miti-
gating the possibility that the results were city-speciWc.
Third, some of the Internet auctions provided extensive
data, i.e., complete histories of who bid, how much they
bid, and at what time, making thorough analysis possi-
ble. We were also able to collect survey data from many
of the bidders. Fourth, some of these items sold for thou-
sands of dollars, alleviating any concerns that the bid-
ding was frivolous. And Wnally, the presence of both live
and Internet auctions for the same basic commodities
allowed for comparisons of these two formats.

Table 1 presents the three theoretical models, their
diVerent predictions, and the analyzes and data used to
test the predictions. The competitive arousal model
Table 1
Predictions from rational choice, escalation, and competitive arousal models

Note: Predictions that are underlined are those that are central for that model.
a This is a mild prediction, due to the possibility that justiWcation needs are stronger in public rather than private contexts.
b Both competitive arousal and escalation models predict that winners will be happier even if they bid past their limits, but they do so for diVerent

reasons, as described in the text.

H1a H2 H3 H4 H5 H6

More overbidding 
when few, not 
many bidders

More overbidding
late, not early in
auction

More overbidding 
for live than 
Internet auctions

More overbidding 
for early, not 
late cities

More overbidding 
when bidding 
longer

Winners happy 
even if surpassing 
their limit

Data/test Bid histories: 
partial correlation 
of number of 
limits exceeded 
with number of
bidders

Bid histories: t 
test and partial
correlation
of number of 
limits exceeded 
with days

Surveys: �2 and 
ANCOVA of 
percentage of 
exceeders and 
amount exceeded 
respectively in 
live vs. Internet

Surveys: OLS 
regressions with 
time since Wrst 
auctions on 
percentage of 
exceeders and 
amount exceeded

Bid histories: 
ANCOVA of
time in auction
for last day 
exceeders and 
non-exceeders

Surveys: ANCOVA 
of happiness and 
regret for buyers 
and non-buyers; �2

for limit exceeders 
and buyers

Rational 
choice

H1b—predicts the
opposite if common
value

— — — — —

Escalation — — Yesa — Yes Yes

Competitive 
arousal

Yes Yes Yes Yes — Yesb
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predicts that bidders will be more likely to overbid (i.e.,
exceed their limits) when few other bidders are active
(Hypothesis 1a), as auctions come to an end (Hypothesis
2), in live rather than Internet auctions (Hypothesis 3),
and in earlier rather than later auctions (Hypothesis 4).
Escalation models also predict greater overbidding in
live auctions because of the potentially greater need to
justify public rather than private decisions. Rational
choice predicts that bidders will exceed their limits when
more active bidders remain, but only if we assume that
the auctions are common value (Hypothesis 1b).

Escalation of commitment predicts that bidders will
justify their initial decisions; thus, they will be more
likely to exceed their limits the longer that they have
been bidding1 (Hypothesis 5). They should also be hap-
pier and have fewer regrets than non-buyers, even if they
have exceeded their limits (Hypothesis 6). The competi-
tive arousal model also predicts happy winners, even
when they have exceeded their limits, but because they
have fulWlled their desire to win rather than because of
self-justiWcation.

Both competitive arousal and escalation of commit-
ment predict irrational overbidding, and both make
similar predictions about live vs. Internet bidding and
post-auction reactions (Hypotheses 3 and 6). Although
these two models do not contradict each other, each also
makes a set of unique predictions. Thus, Study 1 contrasts
both models against rational choice and tests their impli-
cations. Study 2 further investigates the two models’
diVerences.

Method

Table 2 provides background information on the 21
auctions that we investigated. These auctions varied in
many ways. The live auctions were all English auctions:
bids increased until one winner remained. Some cities pro-
vided bidders with estimates of each item’s value; others
did not. Some live auctions preceded the Internet auc-
tions; others followed them. For some cities, part or all of
the auctions started on the Internet and transitioned to
the live auction with starting prices in the live auction
being determined by the Wnal Internet bid. Some cities put
their items in lots with diVerent end times. Internet auc-
tion lengths varied, with some having an exact end and
others Xexible endings. Bidders in all of the Internet auc-
tions could bid by proxy, submitting a maximum bid and

1 One obvious measure of investment in an auction is the number of
bids a person has made. In the Internet auctions, however, this may not
reXect a bidder’s actual investments because bidders could make a sin-
gle proxy bid and let the computer automatically place subsequent
bids. Someone choosing this option might appear to have made many
bids even though they only made one maximum bid. Thus, we use time
in the auction as our measure of investment.
allowing the system to automatically increase their bid (as
needed) up to their stated limit. Internet bidders had
access to information on the current bid, the opening bid,
the time remaining, the minimum increment necessary to
beat the current bid, and (except for Boston) a chronolog-
ical list of all of the previous bids, bidders’ IDs (except for
a small number of Cincinnati auctions), and the amount
and time of each bid. Some cities restricted this informa-
tion to recent bids or to the current bid.

Our primary dependent measures were when and by
how much individuals bid past their limits. We opera-
tionally deWned bidders’ limits (i.e., their reservation
prices) as their proxy bids, that is, the maximum bids
they set with the proxy bid system, which we derived
from the Internet bid histories. For instance, on eBay,
when the time stamp on a larger bid by Person A was
earlier than a smaller bid by Person B, this was evidence
that Person A had placed a proxy bid (at the earlier
time). If and when the proxy bid was surpassed, that is, if
Person A re-entered the bidding and placed a bid that
was higher than the earlier proxy bid, this was consid-
ered an instance of bidding past one’s limit, i.e., overbid-
ding. Bidders who set limits and later exceeded them
without using the proxy bidding system could not be
tracked, making this a conservative measure.

As is often the case, our operational deWnition of bid-
ders’ limits may not perfectly represent some bidders’
maxima. For instance, some bidders could have used the
proxy bid system to test diVerent bids or to try out the
proxy bid system. Most of our survey respondents, how-
ever, indicated that their proxies were their maxima (e.g.,
“max personal limit”, “what we were willing to spend,”
“the most I was willing to bid,” “by how I valued it”).
Also, our hypotheses predict speciWc patterns of overbid-
ding rather than the mere occurrence of overbidding. At
the extreme, if proxies never represented bidders’ true lim-
its (i.e., they were arbitrary), then choices to exceed proxy
bids would be unsystematic and none of the hypotheses
would be supported. In contrast, if overbidding is inXu-
enced by the presence of other bidders, the amount of time
left in the auction, or the time that a person has spent in
the auction, we gain conWdence in the measure’s validity.

Our surveys targeted as many bidders and auction
attendees as organizers allowed. For the Chicago cows,
we could only contact winners and the last two bidders
to drop out in the Internet auctions; in Arlington
Heights, IL, post-auction surveys were only sent to pony
winners. Other cities, however, gave us more complete
access, ranging from providing complete mailing lists to
having volunteers distribute pre-auction surveys. Pre-
and post-auction surveys asked people how many items
they hoped to purchase, whether they set limits for them-
selves, and what these limits were. Post-auction respon-
dents were also asked about their highest bids, whether
they won an auction, how happy they were, how much
regret they felt after the auction, their auction expertise,
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and demographic questions. The post-auction surveys
provided a second, self-report measure of whether and
by how much individuals bid past their limits.

Although data availability varied across cities, our
analyzes included as much data as possible. This meant
that some cities’ data were included in some analyzes but
not others.2 In particular, analyzes based on Internet bid
histories were limited to the Chicago cows, Cincinnati
pigs, and St. Paul Snoopy auctions.

Results

Overview of the data3

The average Wnal prices varied widely (see Table 2),
with the high and the low averages both resulting in Chi-

2 Rather than describe the domain of each of the analyzes, interest-
ed readers can request a breakdown of the data that are included in
each of the analyzes from the authors.

3 Although not the central focus of our analyses, we also collected
data on the attractiveness of the items using a random sample of items
from each of the cities except WhiteWsh (no pictures were available)
and the Chicago furniture suites (which were displayed after we ob-
tained these ratings). Using a single 7-point scale, 40 executive MBA
students volunteered and rated the attractiveness of 336 items (26% of
the items auctioned). Although a regression analysis controlling for cit-
ies revealed that attractiveness predicted Wnal prices over the entire
sample of 336 items (� D .21, p < .05), aggregating the data so that each
city had a single, average score led to no eVect of attractiveness on av-
erage Wnal prices (� D ¡.33, p D .24). In other words, average attractive-
ness could not predict between-city diVerences in Wnal price.
cago: the Chicago cows averaged $32,146 in the live and
$18,503 in the Internet auctions; the Chicago furniture
averaged $724 and $456, respectively. The average Wnal
price across all auctions was $9147 for live (nD762) and
$6137 for Internet auctions (nD728). Most Internet bid-
ders bid on the Wrst (17%) or the last day of the auctions
(35%).

The Internet bid histories indicate that the most over-
bidding (i.e., bidding past proxy limits) took place in the
Chicago cow auctions, with 466 people (72%) exceeding
their pre-set limits a total of 995 times. On average, 13.2
limits were exceeded for each item in the auction. In Cin-
cinnati, 147 people (40%) overbid 179 times, an average
of 1.5 times for each item. In St. Paul, only 10 people
(13%) overbid 11 times, revealing considerable diVer-
ences in the frequency of overbidding across cities.

Response rates for the post-auction surveys ranged
from 20 to 48% for the live and 15–27% for the Internet
auctions; 57% (n D 101) of the live and 37% (n D 92) of
the Internet respondents bought (won) items. On aver-
age, the highest bids of survey respondents who bought
items in the live auctions averaged $10,465
(SD D $17,887), no diVerent from the average Wnal price
of live items (t (97) D .73, p D .47). Similarly, the average
of the highest bids of Internet respondents who bought
items was $6832 (SD D $8043), no diVerent from the
average Internet Wnal price (t (83) D .79, p D .43). These
data suggest that the survey respondents were represen-
tative of bidders, buyers, and non-buyers.

Respondents’ ages did not vary signiWcantly across cit-
ies (F< 1) or between buyers and non-buyers (F <1), but
Table 2
Average and Wnal prices for 21 live and Internet auctions

a Auctions transitioned from Internet to Live.
b In US dollars, converted at 1 USD D 1.5 CAD (approximate exchange rate for January 2001).

Live auctions Internet auctions

Date n Average Wnal 
prices

Starting date Duration 
(days)

n Average Wnal 
prices

Ending

Live only
Arlington heights ponies 8/18/00 35 $1956
WhiteWsh moose 9/14/00 15 $10,033
Belfast bears 10/20/00 35 $1266
Des Moines pigs 10/20/00 36 $1431
New Orleans Wsh 11/9/00 103 $5267
Lexington horses 12/2/00 79 $9,590

Internet before Live
Chicago cows 11/9/99 65 $32,146 11/1/99 8 75 $18,503 Flexible
Cincinnati pigs 11/13/00 65 $6,177 11/1/00 7 167 $2,722 Fixed
Chicago chairs 10/20/01 62 $724 10/12//01 7 99 $456 Flexible

Live before Internet
New York cows 9/28/00 74 $18,257 9/28/00 7–11 150 $10,617 Flexible
St. Paul Snoopies 10/1/00 40 $20,575 11/24//00 14 21 $10,405 Flexible

Other
BuValo buValoa 10/24/00 55 $5,723 10/14/00 7–8 79 $4475 Fixed
Boston coda 12/8/00 67 $3,290
Toronto mooseb 1/29/01 31 $3,559 1/15/01 6–29 137 $3,034 Flexible
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live respondents (MD49.9, SDD 11.2) were older than
Internet respondents (MD44.1, SD D10.2; F (1,391)D
7.49, pD .006). Almost half of the respondents (nD186;
45%) were women. Responses to questions about annual
income varied: although some respondents did not pro-
vide numerical amounts (e.g., “high,” “enough,” and
“upper 1%”), the numerical responses that were reported
resulted in an average family income of $232,495
(SDD $422,358) and yielded no signiWcant diVerences
between live and Internet respondents (F< 1), across cities
(F< 1), or between buyers and non-buyers (F< 1).

Most survey respondents (82%) reported setting lim-
its for themselves prior to bidding. Although there were
no diVerences in frequencies for reported limit setting in
pre- (74%) and post-auction surveys (80%;
�2(1,185) D .98, p D .32), the amounts of reported limits
were signiWcantly greater in post- than in pre-auction
surveys (M D $3511, SD D $2415 and M D $2330,
SD D $2152, respectively; F (1, 125) D 8.78, p D .004, con-
trolling for city diVerences with dummy variables). This
suggests that people reinterpreted their limits after the
auction, possibly to justify overbidding. Excluding an
outlier4 from the Chicago cow Internet auctions and
controlling for city diVerences with dummy variables,
the average limit (from post-auction surveys) for the live
auctions (M D $5974, SD D $7953) was signiWcantly
higher than the average limit for the Internet auctions
(M D $3393, SD D $3711; F (1, 345) D 26.27, p < .001).

Across cities, live respondents reported having more
auction expertise than Internet respondents (M D 4.5,
SD D 1.9 vs. M D 3.6, SD D 1.9 on a 7-point Likert scale;
F (1, 382) D 5.36, p D .02), as did men compared to women
(M D 4.4, SD D 1.9 vs. M D 3.6, SD D 2.0; F(1, 382) D
12.58, p < .001). It is notable that, controlling for auction
format and city with dummy variables, buyers reported
less expertise than non-buyers (M D 3.9, SD D 2.0 vs.
M D 4.2, SD D 1.9; F (1, 405) D 5.12, p D .024), but exper-
tise did not diVer between those who reported exceeding
their limits and those who reported not exceeding their
limits (Ms D 4.0 and 4.1).

Hypothesis testing: rational choice and competitive 
arousal model

The data show that, as predicted by competitive
arousal, people exceeded their limits more when few
rather than many other bidders remained in the auction
(Hypothesis 1a): after standardizing bid data within
each city and controlling for the day of the auction and
the number of bids per day, the number of active bidders
was negatively correlated with the number of times they
surpassed their limits (r D ¡.79, p < .001). Thus, bidders

4 This respondent indicated that his limit was $150,000. Including
this individual increases the Internet average from $3393 (SD D $3711)
to $4075 (SD D $10,662).
exceeded their limits more when fewer rather than more
bidders remained. This supports the competitive arousal
model, which predicts that a heightened sense of rivalry
will lead to greater overbidding. The rational choice
model (Hypothesis 1b) predicted the opposite for com-
mon value auctions and was not supported.

Analyzes of bid histories also supported competitive
arousal’s prediction that bidders exceeded their limits
more at the end rather than at the start of the auctions
(Hypothesis 2): an average of 2.9 limits were exceeded on
the last day versus 6 on the Wrst, paired-sample
t (218) D 8.40, p < .001. After standardizing data within
each city and controlling for the number of bids per day,
instances of limits being exceeded were negatively corre-
lated with the number of days left in the auction,
r D ¡.51, p D .003. This eVect was primarily due to the
Chicago cows (r D ¡.73, p D .04); the Cincinnati and St.
Paul data were negatively correlated but not signiWcant
(r D ¡.04 and r D ¡.40). Before taking these data as evi-
dence for competitive arousal’s time pressure prediction,
it is important to determine if most bidders only reached
their limits later in the auctions. Bid data on dropping
out of the auction permanently (a sure sign that limits
were reached) makes this explanation unlikely: overall,
3.3 bidders did not win an item and dropped out on the
Wrst day compared to 3.6 bidders on the last day (paired-
sample t (217) D 1.12, p D .26). Similarly, when we con-
sider the number of bidders active on each day, 73% of
Wrst-day bidders and 77% of last-day bidders dropped
out (paired-sample t (98) D 1.32, p D .19).

The tests of Hypotheses 1a, 1b, and 2, however, may
be confounded in Chicago because, although more limits
were exceeded on the last day than on the Wrst, there
were also fewer bidders on the last day. A random-
eVects, generalized least squares regression for the Chi-
cago bid history data, using item-per-day as the unit of
analysis, tested the impact of time remaining and num-
ber of other bidders (the two components of competitive
arousal: time pressure and rivalry) on bidding behavior.
The dependent variable was the ratio of limits exceeded
to the number of bidders on that day for each cow. We
used Day (1–9), Activity (number of bidders that day;
cases where 0 or 1 bidders were active were dropped
from the analysis), and Price (the price of the item when
the day began) as predictors. Price was a control variable
because bidders might exceed their limits more when the
price was relatively high (or low) compared to the price
of other items. Random-eVects generalized least squares
regression was appropriate because the same item
received bids on multiple days, making bids across days
for the same item not strictly independent. Deviation
scores were used for the predictor variables to address
multicollinearity problems (Cronbach, 1987). (A Wxed-
eVects GLS regression and an OLS regression with
robust standard errors yielded the same results.) The
analysis yielded signiWcant eVects for Day (z (401) D 9.97,
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p < .001) and Activity (z (401) D ¡3.19, p < .001) and a
signiWcant Day £ Activity interaction (z (401) D ¡2.90,
p < .01), with no eVect for Price. Thus, the likelihood that
bidders exceeded their limits on a particular day was
negatively related to the time remaining in the auction
(supporting Hypothesis 2). Controlling for time left in
the auction, bidders were more likely to exceed their lim-
its when few other bidders remained (supporting
Hypothesis 1a). Finally, the interaction indicates that
few bidders plus little time remaining had a particularly
potent eVect on limits being exceeded. Thus, the poten-
tial confound does not appear to be a problem. Instead,
the data provide strong support for competitive arousal.
SpeciWcally, both rivalry and time pressure (separately
and together) led bidders to bid past their limits.

Competitive arousal’s social facilitation prediction
suggested that more limits would be exceeded, by greater
amounts, in live rather than in Internet auctions
(Hypothesis 3). The survey data provided no support for
the percentage of exceeders (35% in live and 38% Inter-
net auctions; �2 (1,357) D .23, p D .63) but provided
strong support for the amounts by which limits were
exceeded: live auction bidders exceeded their limits by
more than Internet bidders (M D $5609, SD D $15,267;
M D $1134, SD D $1584, respectively; F (1,122) D 15.74,
p < .001, controlling for city diVerences with dummy
variables). These diVerences remained signiWcant when
the Chicago cow data (with live vs. Internet amounts-
exceeded of $28,825 vs. $3107) were excluded. Not sur-
prisingly, then, Wnal prices were also higher for live auc-
tions. In every city, the average Wnal price in the live
auctions was higher than the average Wnal price in the
associated Internet auctions (see Table 2).
The competitive arousal model also predicted that,
because of heightened arousal from increased press cov-
erage and novelty surrounding earlier auctions, earlier
auctions would lead to more limit exceeding, and by
greater amounts (Hypothesis 4). The survey data sup-
ported this prediction for the percentage of respondents
exceeding their limits but not for the amounts exceeded.
Stepwise OLS regressions, controlling for auction for-
mat, indicated that the number of days since the Wrst
Chicago auctions (our dependent variable) predicted the
percentage of respondents exceeding their limits (� D
¡.69, p D .02): the later the auction, the lower the per-
centage of limit exceeders (see Figs. 1 and 2). The R2

increase of .48 was signiWcant (F (1, 8) D 8.13, p D .02).
The results are in the same direction but are not signiW-
cant (�D ¡.41; �R2 D .14; F (1,6) D 1.15, p D .33) when
the Chicago cow data are excluded. Including controls
for macro-economic changes that may have occurred
over the time span covering these auctions such as stock
market performance, retail sales, consumer conWdence
index, and consumer expectation index did not change
these results.

Hypothesis testing: Escalation of commitment

Escalation of commitment’s prediction that bidders
would exceed their limits more when they had invested
more rather than less time in an auction (Hypothesis 5)
was also supported. For each bidder who was active on
the last day of the auction, had placed a proxy bid, and
had reached their proxy limit, we calculated the number
of days since they had submitted their Wrst bid from the
bid histories. Controlling for city diVerences with
Fig. 1. Average percentage of limit exceeders for live auctions in chronological order.
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dummy variables, bidders who exceeded their limits on
the last day had invested more time in the auction
(M D 1.8 days, SD D 2.8 days) than bidders who reached
their limit but did not exceed it (M D .7 days, SD D 1.8;
F (1, 416) D 9.89, p < .005). This Wnding held directionally
for the Chicago cow and Cincinnati data, but not for the
St. Paul data. Importantly, because the analysis focuses
only on those who set and reached their proxy bid limit
on the last day of the auction, the results are not driven
by individuals who did not set a limit or who had placed
(extremely high) limits late in the auction, which were
then never reached.

The survey data also supported the escalation predic-
tion that buyers would be happier and have fewer regrets
than non-buyers (Hypothesis 6). Controlling for auction
format and for city with dummy variables, buyers were
happier (M D 5.9, SD D 1.0 vs. M D 3.4, SD D 1.6;
F (1, 406) D 257.84, p < .001) and had fewer regrets
(M D 6.0, SD D 1.2 vs. M D 5.1, SD D 1.8; F (1,408) D
20.93, p < .001) than non-buyers. Also, buyers and non-
buyers were just as likely to exceed their set limits (32
and 31%; �2 (1, 418) D .08, p D .77), suggesting that the
buyers’ greater happiness was not simply a function of
getting a good deal.5

5 A clear prediction of the rational choice perspective is that it is
better not to buy an item if you will have to pay more than the item is
worth to you. The escalation of commitment perspective accommo-
dates the opposite prediction. Thus, a more pointed test of Hypothesis
6 (controlling for auction format and for city using dummy variables)
showed that buyers who exceeded their limits were signiWcantly happi-
er (M D 5.9, SD D 1.1 vs. M D 3.4, SD D 1.6; F (1, 273) D 87.56, p < .001)
and had directionally fewer regrets (M D 5.7, SD D 1.5 vs. M D 5.1,
SD D 1.8; F (1, 276) D 1.79, p D .18) than non-buyers. Hence, the broad-
er Wndings that support escalation of commitment are not driven by
the 68% of buyers who did not exceed their limits and who may have
obtained a good deal on their purchase.
Discussion

These data tested the predictions of competitive
arousal, escalation of commitment, and rational choice.
They also provide the groundwork for greater under-
standing of auctions in situ and, potentially, of high
stakes, high arousal decision-making. The competitive
arousal model received considerable support: bidders
exceeded their limits more in the later stages of auctions
and more often when few other bidders remained.
Although the percentages of live and Internet survey
respondents who reported exceeding their limits were
similar, live auction bidders reported exceeding their
limits by greater amounts than did Internet bidders. In
addition, because of the novelty and hype surrounding
earlier auctions, these auctions beneWted from a Wrst-
mover advantage, with more bidders exceeding their lim-
its in earlier auctions, a Wnding that could not be
explained by changes in the economy.

Escalation of commitment was also supported: Inter-
net limit exceeders had invested more time in auctions
than had non-limit-exceeders and, as reXected by their
reported happiness and regret at the end of the auctions,
buyers tended to be quite content with their purchases
despite exceeding their limits as often as non-buyers.
Thus, both escalation and competitive arousal models
provided considerable insight into the phenomenon of
auction fever. Rational choice received no support.

A lingering concern may be whether these were typi-
cal auctions. If they are completely unique, they say less
about the dynamics of auctions and individual decision-
making generally. There are some indications, however,
that these auctions are not unusual. First, the items in
these auctions were unique (they were similar to each
other but were not generally available items) and had
values that were diYcult to determine, precisely the
Fig. 2. Average percentage of limit exceeders for Internet auctions in chronological order.
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conditions under which sellers tend to prefer auctions to
other selling mechanisms (McAfee & McMillan, 1987).
Second, the surveys suggested that Internet bidders had
less auction experience than live bidders, which is consis-
tent with previous Wndings (Lucking-Reiley, 2000).

Finally, bidders might have exceeded their limits
because they could subsequently donate less to other
charities, making their auction bids essentially costless.
However, most of our survey respondents (94% of the
limit exceeders) indicated that their bids would not aVect
their future donations. In addition, this explanation can-
not explain why bidders exceeded their limits more in
live than in Internet auctions, when fewer others
remained, or when the auctions approached their end-
points. However, to ensure that these Wndings are not
unique to this study, and to further explore the mecha-
nisms underlying escalation of commitment and compet-
itive arousal, we conducted a second study.

Study 2

Study 2 investigated the reliability of Study 1’s Wnd-
ings and the similarities and diVerences between escala-
tion of commitment and competitive arousal. Although
we believe that both escalation and competitive arousal
can result in overbidding, we also believe that diVerent
mechanisms are involved—whereas justifying prior sunk
costs is key in escalation, increased arousal is fundamen-
tal to competitive arousal. Thus, Study 2 experimentally
manipulated sunk costs and rivalry in an auction sce-
nario study. We manipulated sunk costs by changing the
amount of time and energy individuals had invested in
researching the auction item and attending the auction,
predicting that high sunk costs would result in more
overbidding than low sunk costs. We manipulated rivalry
by changing the number of other bidders, predicting that
fewer bidders would result in stronger feelings of rivalry
and more overbidding. We also investigated the underly-
ing mechanisms for overbidding by assessing the eVects
of increased arousal and the desire to self-justify.

Method

Participants

Participants were 52 undergraduate students (26
males and 26 females) who received $10 for their partici-
pation. One participant was eliminated from the ana-
lyzes because she misunderstood the instructions.

Design and procedure

The experiment was a 2 (rivalry: low vs. high) £ 2
(sunk costs: low vs. high) between-participants design.
Upon arrival, participants were told that we were inter-
ested in studying auction decisions. They read a scenario
that asked them to imagine that they were attending an
auction for an item that they “really, really wanted.” The
item was described as the only one of its kind at this auc-
tion and participants were asked to imagine that they
did not think that they would Wnd the item anywhere
else. Participants then learned that they had checked out
the item brieXy on the Internet and had driven 5 min to
get to the auction or that they had spent a lot of time
doing on-line and library research and that they had
driven three hours to get to the auction. (This was the
sunk costs manipulation.) The scenario then asked them
to imagine that, although they would like to pay as little
as possible, they had decided before the bidding began
that that they would pay as much as $150 for this item.

The scenario indicated that, when the bidding began,
many bidders seemed interested, and the price went up
quickly. Eventually, either one or eight bidders remained
in the auction. (This was the rivalry manipulation.) Par-
ticipants were then informed that their last bid was $145,
that another person had bid $150, and that the next bid
would be $155. They were all led to believe that speed
was critical and that they needed to make their decision
to bid or not bid in 3 s.

Independent variables. Half of the participants were
randomly assigned to the low (eight other bidders) and
to the high (one other bidder) rivalry conditions. Half
were also randomly assigned to the low (brief Internet
research and Wve minutes of driving) and to the high (a
lot of on-line and library research and three hours of
driving) sunk costs conditions.

Dependent measures. To measure overbidding, we
asked participants to report the likelihood (from 0 to
100%) that they would make the next bid of $155 (which
would exceed their pre-set limit of $150). We also asked
them to predict their chances of winning (from 0 to
100%). On 7-point scales, they indicated their level of
expertise about the item, whether their decisions were
inXuenced by the time they had invested in researching
the item and driving to the auction, and whether they felt
excited and anxious about the auction. Participants were
then thoroughly debriefed, thanked, and paid.

Analyzes. The primary dependent variable was the
likelihood (0–100%) of making the next bid, which was
analyzed in a 2 (rivalry: low vs. high) £ 2 (sunk costs: low
vs. high) analysis of variance (ANOVA). Because partic-
ipants’ expectations of winning (which might be higher
when few other bidders remained) or their presumed
expertise (which might be higher when more time had
been invested in research) might inXuence the Wndings,
we used these two variables as covariates in an analysis
of covariance. This analysis did not alter the Wndings.
Thus, we only report the ANOVA.

Individuals’ reported feelings of anxiety and excite-
ment were signiWcantly correlated (r D .31, p < .03) and



100 G. Ku et al. / Organizational Behavior and Human Decision Processes 96 (2005) 89–103
were combined to form an index of arousal. To test the
eVects of rivalry and sunk costs on arousal and self-justi-
Wcation, we analyzed these dependent variables in sepa-
rate 2 (rivalry: low vs. high) £ 2 (sunk costs: low vs. high)
ANOVAs.

Results and discussion

Competitive arousal and escalation predicted that
individuals would be more likely to overbid when faced
with high rivalry and high sunk costs, respectively. Both
predictions were supported (see Table 3 for means and
standard deviations). A main eVect for rivalry indicated
that overbidding was more likely for high rather than
low rivalry (M D 87.9%, SD D 13.3% vs. M D 74.8%,
SD D 29.7%; F (1,47) D 5.38, p < .03); a main eVect for
sunk costs indicated that overbidding was more likely
for high rather than low sunk costs (M D 92.5%,
SD D 7.4% vs. M D 69.5%, SD D 29.2%); F (1,47) D 16.47,
p < .001. There was also a marginally signiWcant
rivalry £ sunk cost interaction (F (1, 47) D 3.36, p D .07),
with the least overbidding by individuals facing low
rivalry and low sunk costs.

Competitive arousal predicted that the eVects of
rivalry would work through increased arousal. Although
only marginally signiWcant, the results were in the right
direction: participants who faced one other bidder
(M D 6.3, SD D .6) reported more arousal than those who
faced eight other bidders (M D 6.0, SD D .8;
F (1, 47) D 2.49, p D .12). High sunk costs also led to mar-
ginally more arousal than did low sunk costs (M D 6.3,
SD D .6 vs. M D 6.0, SD D .8; F (1,47) D 3.54, p < .07). The
rivalry £ sunk costs interaction was not signiWcant
(F (1, 47) D 1.37, p D .25).

Escalation predicted that the eVects of sunk costs
would work through the justiWcation of prior invest-
ments. This prediction was supported by a main eVect
for sunk costs: participants indicated that their decision
had been inXuenced by the time invested more when
their sunk costs were high compared to when they were
low (M D 6.4, SD D .8 vs. M D 4.4, SD D 1.7; F (1, l47) D
28.90, p < .001). Neither rivalry nor the interaction was
signiWcant (Fs < 1).

Finally, we conducted a mediation analysis to test
whether arousal or justiWcation were driving the eVects
of rivalry and sunk costs on overbidding (see Table 4).
Consistent with Baron and Kenny (1986), we Wrst found

Table 3
Means and standard deviations (in parentheses) for overbidding in
Study 2

Low rivalry High rivalry

Low sunk costs 58.5% (34.8%) 81.5% (15.4%) 69.5% (29.2%)
High sunk costs 91.2% (7.1%) 93.8% (7.7%) 92.2% (7.4%)

74.8% (29.7%) 87.9% (13.3%)
that sunk costs signiWcantly predicted justiWcation and
rivalry marginally predicted arousal. Rivalry and sunk
costs also predicted overbidding. When the two media-
tors—justiWcation and arousal—were entered into the
regression with rivalry and sunk costs, sunk costs still
had signiWcant eVects but rivalry’s eVects were now only
marginally signiWcant. This indicates that justiWcation
needs did not mediate the eVects of sunk costs on over-
bidding. Arousal, however, partially mediated the eVects
of rivalry on overbidding. Since the eVects of rivalry on
arousal were only marginally signiWcant, however, we
interpret this eVect with caution.

Overall, these results support both competitive
arousal and escalation, and they corroborate Study 1’s
Wndings. Rivalry and sunk costs increased the likelihood
of overbidding, and the eVects of rivalry were partially
mediated by arousal. We do, however, interpret all Wnd-
ings with due caution given the relatively small sample
size. Additionally, these eVects are particularly notable
because they appear in a scenario study, in which real
feelings of arousal may be limited.

Finally, the surprising Wnding that high sunk costs led
to increased reports of arousal suggests that the previ-
ously unconsidered eVects of escalation of commitment
on arousal (and vice versa) are worthy of future
research. This is particularly true given this study’s
regression results: when arousal and justiWcation were
analyzed together as mediators, only arousal predicted
overbidding.

General discussion

This paper investigated auction fever in an extensive
Weld study and a laboratory experiment. We also pre-
sented a new model of decision-making, the competitive

Table 4
Mediation analysis for eVects of arousal and justiWcation on overbid-
ding

Standardized coeYcients with standard errors in parentheses.
* p < .05.

** p < .01.
*** p < .001.

+ p < .15.
++ p < .10.

Dependent variable

JustiWcation Arousal Overbidding

Step 1
Rivalry ¡.04 (.37) .21+ (.19) .27* (5.68)
Sunk costs .62*** (.37) .26++ (.19) .48*** (5.68)

Step 2
Rivalry .20++ (5.59)
Sunk costs .43** (6.91)
JustiWcation ¡.05 (2.20)
Arousal .32* (4.24)
Change in R2 .09
F change 3.33*
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arousal model, and tested its predictions in conjunction
with those of rational choice and escalation of commit-
ment. Study 1’s large set of bidding and survey data sup-
ported the escalation and competitive arousal models,
but did not support the implications of rational choice.
The Wndings for escalation focused on the amount of
time invested (sunk costs) and post-auction accounts of
happiness and regret. The Wndings for competitive
arousal focused on the number of other bidders (rivalry),
time pressure, live vs. Internet auctions (social facilita-
tion), and hype and arousal from being the Wrst mover.

With a focus on sunk costs and rivalry, Study 2 pro-
vided additional support for the models, as both sunk
costs and rivalry led to overbidding. Study 2 also sug-
gested that arousal might result from both rivalry and
from sunk costs. Overall, the data suggest that overbid-
ding in auctions is driven by the heightened arousal
resulting from rivalry, time pressure, social facilitation,
and being Wrst. It may also be driven by sunk costs.

Escalation of commitment and competitive arousal

The extensive literature on escalation of commitment
(e.g., Staw, 1976; Staw & Ross, 1987, 1989) charts the
inappropriate decisions of individuals who have made
an initial decision, have received negative feedback, and
must make another decision on the same issue. Even in
short experiments, this sequential process represents a
series of calm, collected decisions that take some time.
Although escalation models do refer to fear as contrib-
uting to the escalation process, they do not typically
include arousal as a central causal force.

In contrast, bidding in auctions usually requires a
series of rapid decisions, often in quick succession. In
addition, live auctions are social events, accompanied by
cheering (or jeering) audiences and the sight of one’s
rivals, which encourages bidder competition. When auc-
tioneers promote and publicize their events, this magni-
Wes the potential for arousal. In other words, time
pressure, rivalry, social facilitation, and hype can all
combine to intensify arousal and contribute to impaired
decision-making, i.e., overbidding. The competitive
arousal model captures these processes by identifying
arousal as a central, critical element.

The Wnding that sunk costs can be arousing is novel
and theoretically intriguing. The original paper on esca-
lation of commitment (Staw, 1976) treated it as a form of
dissonance reduction, and dissonance has always been
characterized as a type of generalized arousal that is
motivating (Festinger, 1957; Zanna & Cooper, 1974).
Thus, it should not be surprising that individuals faced
with sunk costs experience arousal. Arousal that results
from dissonance, however, seems qualitatively diVerent
from the more visceral excitement that auctions
generate. Thus, although it might be tempting to posit a
consolidation of escalation of commitment and the com-
petitive arousal model, future research is necessary to
understand the nature and the qualities of arousal that
are generated by sunk costs, as opposed to the arousal
that is prompted by auctions. At a minimum, however,
the current research suggests that arousal may be an
important element in escalation of commitment: sunk
costs may not only prompt a need for self-justiWcation,
they may also increase arousal. Since arousal impairs
careful decision-making, a vicious cycle may be spawned
with sunk costs generating arousal, which then leads to
more escalation and yet further arousal (see also Ku,
2004; Ku et al., 2004).

As we might have expected at the outset of this pro-
ject, the data supported the predictions of both escala-
tion and competitive arousal models. What is surprising
is the fact that so little of the extensive literature on indi-
vidual decision-making deals with the arousal that often
accompanies high stakes decisions (Moore, 2000). Thus,
the current Wndings provide the basis for exploring a
broad model of decision-making that includes both cog-
nitive and emotional/arousal components. Even though
the emotional elements in such a model require consider-
able research, the competitive arousal model provides a
succinct means of considering how seemingly disparate
variables can contribute to increased arousal and result
in choices that suVer from a lack of deliberation and
care, including simple miscalculations and an accentua-
tion of heuristics that increase cognitive biases. Thus, we
suggest that competitive arousal may be generally appli-
cable, as it can aVect decision-making in many contexts.
Space limits our ability to present many examples, but
we present a few here, brieXy.

Kaplan (1995a, 1995b) described the competition
between Viacom and QVC over Paramount, pushing
Paramount’s price up and their own stock prices down.
From late 1993 through early 1994, both companies
alternated in increasing their bids until they were both
bidding well above the market valuation for Paramount.
In the end, Viacom won the battle, but they clearly paid
too much (Hietala, Kaplan, & Robinson, 2003). Subra-
manian’s (2001) account of NBC’s purchase of the TV
show “Frasier” is similar, highlighting the impact of
both rivalry (NBC vs. CBS) and time pressure (negotiat-
ing as a deadline approaches). Similar factors are charac-
teristic of a variety of organizational decisions, including
Wrms bidding against each other for highly valued con-
tracts, salespersons and partners competing against their
co-workers for business or revenue, and headhunters
competing in the labor market for management and
technical talent.

All of these examples take the concept of auction
fever far beyond auctions to other potentially fevered
decision-making contexts in and between organizations
that can easily result in miscalculation and unfortunate,
if not Wnancially disastrous, decisions. These examples
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also support the idea that escalation phenomenon might
also involve competitive arousal: it may not simply be
self-justiWcation that drives escalation to negative deci-
sions, but emotional arousal as well. The bottom line is
that either competitive arousal or escalation of commit-
ment (or both) can aZict decision-makers and result in
decisions that may be far more costly than overbidding
in an auction.

Conclusions

The key elements of competitive arousal—rivalry,
time pressure, social facilitation, and the Wrst-mover
advantage—may surface not only in auctions but also in
many other decision-making contexts. This leads us to
view competitive arousal as a general decision-making
phenomenon, with considerable potential for broad
applicability. The excited, frantic rush of urgency that
accompanies the Wnal moments of an auction may not
be unlike the experience of other time-pressured, com-
petitive decisions, in organizations and other contexts.
Our hope is that competitive arousal will provide
another step toward understanding the potentially seri-
ous and consequential inXuences of emotional factors in
decision-making.
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